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Experimental procedures and spectral data 4-(tert-Butyldimethylsilyl)oxy)-3-methoxybenzaldehyde (11). 1 Et3N (70 mL, 502 mmol, 1.5 equiv.) was added at 20 °C to a mixture of vanillin (50.0 g, 329 mmol, 1.0 equiv.), TBSCl (54.4 g, 361 mmol, 1.1 equiv.) and DMAP (0.1 g, 0.8 mmol, 0.25 mol %) in CH2Cl2 (750 mL). After stirring at r.t. for 24 h, the organic layer was washed with sat. aq. NH4Cl solution (2 × 500 mL). The separated organic layer was dried over MgSO4, filtered and concentrated under reduced pressure. Purification of the residue by flash chromatography (25% EtOAc in petrol) afforded the aldehyde 11 as pale yellow oil (84.3 g, 96%); Rf = 0.65 (25% EtOAc in petrol); νmax (film)/cm -1 2958w and 2930w (C-H), 2857w (OCH3), 1696s (C=O, aldehyde), 1593m (C=C), 1284m (SiMe2), 1033m (Si-O), and 838m (SiMe2); 1 H NMR (400 MHz, CDCl3) δ 9.85 (s, 1H, CHO), 7.40 (d, J = 1.8 Hz, 1H, ArCH), 7.36 (dd, J = 8. + ; these spectroscopic data are in agreement with those previously reported.
(4-(1,3-Dioxan-2-yl)-2-methoxyphenoxy)(tert-butyl)dimethylsilane (12).
1 To a solution of aldehyde 11 (80.0 g, 246 mmol) in CH2Cl2 (210 mL) was added 1,3-propanediol (82 mL, 1.14 mol, 4.6 equiv.), HC(OMe)3 (49 mL, 477 mmol, 1.9 equiv.) and nBu4NBr3 (7.6 g, 24.2 mmol, 0.01 equiv.) and the resultant mixture was stirred at 20 °C for 60 h. Sat. aq. Na2CO3 solution (250 mL) and H2O (250 mL) were added and the layers were separated. The aqueous layer was extracted with CH2Cl2 (200 mL) and the combined organic were dried over MgSO4 and filtered before concentrating under reduced pressure. The residue was purified by flash chromatography (5% EtOAc in n-hexane) furnishing acetal 12 1 as colourless oil (71.7 g, 22.1 mmol, 90%); Rf = 0.64 (5% EtOAc in n-hexane); νmax (film)/cm -1 2955w and 2929w (CH), 2855w (OCH3), 1282m (SiMe2), 1123m (SiO) and 838m (SiMe2 1 nButyllithum (59 mL, 146 mmol, 2.5 M in hexanes, 1.2 equiv.) was added to anhydrous cyclohexane (750 mL) at  C before further cooling to 6  C (external). Acetal 12 (39 g, 120 mmol, 1.0 equiv) was then added dropwise to the mixture and the reaction mixture was stirred at 6  C for a further 10 hours. Methyl chloroformate (31 mL, 401 mmol, 3.3 equiv.) was added dropwise and the reaction was allowed to warm slowly to 10  C over 16 h. The reaction mixture was quenched with sat. aq. Na2CO3 solution (200 mL), the layers were separated and the aqueous layer was extracted with Et2O (3 × 400 mL) and the combined organics were dried over MgSO4 and concentrated under reduced pressure before the residue was purified by flash column chromatography (17% EtOAc in n-hexane) to give the benzoate 13 1 as clear colourless solid Methyl 6-(1,3-dioxan-2-yl)-3-hydroxy-2-methoxybenzoate (14). To a solution of benzoate 13 (70 mg, 0.22 mmol.) in DMSO (1.4 mL) and H2O (79 µl, 4.4 mmol, 20 equiv.) was heated at 170 C for 2 h. The reaction mixture was cooled to r.t. diluted with Et2O (10 mL) and washed with sat. aq. NaCl solution (5 × 6 mL), dried over MgSO4, and concentrated under reduced pressure. The residue was purified by flash column chromatography (25% EtOAc in petro) to give the title compound 14 as white solid (58 mg, 99%). Alternatively, to a solution of benzoate 13 (500 mg, 1.30 mmol) in THF (10 mL) was added TBAF (1 M in THF; 1.4 mL, 1.4 mmol, 1.1 equiv.) and stirred at r.t. for 60 min before addition of saturated aq. NH4Cl (10 mL). The mixture was extracted with Et2O (3 × 35 mL), dried over MgSO4 before concentrating under reduced pressure. The residue was purified by flash column chromatography (25% EtOAc in petrol) to give the title compound 14 as white solid (344 mg, 98%); mp = 174-176  C; Rf = 0.21 (25% EtOAc in petrol); νmax (film)/cm -1 3214br (-OH), 3006w, 2987w and 2924w (CH), 2857w (OCH3), 1699s (C=O), 1587m (C=C); 1 H NMR (400 MHz, CDCl3) δ 7.31 (dd, 1H, J = 8.5, 0.5 Hz, ArCH), 7.00 (d, 1H, J = 8.5 Hz, ArCH), 5.70 (brs, 1H, OH), 5.58 (s, 1H, CHO2), 4.22 (ddd, J = 11.9, 5.0, 1.3 Hz, 2H, 2 × OCHa,HbCH2), 3.92 (s, 3H, OMe), 3.91 (ddd, J = 12.3, 2.5, 1.3 Hz, 2H, 2 × ROCHa,HbCH2), 3.85 (s, 3H, CO2Me), 2.16 (dddd, J = 17.4, 13.2, 12.3, 5.0Hz, 1H, OCH2CHa,Hb), 1.41 (dddd, J = 13.5, 4.0, 2.5 Hz, 1.3 Hz, 1H, OCH2CHa,Hb); 
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Methyl 3-((tert-butyldimethylsilyl)oxy)-6-formyl-2-methoxybenzoate (15). To a solution of acetal 13 (16.9 g, 44.2 mmol) in reagent grade THF (1.5 L) at 5 C was added TMSOTf (8.4 mL, 46.4 mmol, 1.05 equiv.) dropwise and left to stir at that temperature for 15 minutes. H2O (8.8 mL, 489 mmol, 11.1 equiv.) was added dropwise to the reaction over 180 min (at which time TLC analysis indicated complete consumption of the starting material) before diluting the reaction mixture with EtOAc (1.5 L). Sat. aq. Na2CO3 solution (1.5 L) was then added to the solution. The layers were separated before further extraction of the aqueous layer with EtOAc (1.5 L). The combined organic layers were dried over MgSO4 and concentrated under reduced pressure at 30 C. The residue was purified by flash chromatography on silica gel (17% EtOAc in petroleum) to afford the title compound as pale yellow oil (13.2 g, 92%); Rf = 0.41 (17% EtOAc in petroleum); νmax (film)/cm -1 2952w and 2933w (CH), 2859w (OCH3), 1737s (C=O, ester), 1695s (C=O, aldehyde), 1584m (CO-O), 1264s and 834s (SiMe2) 7 mmol) in THF (20 mL) was added dropwise and the reaction mixture was allowed to slowly warm to 20 C and stirred for 16 h. Sat. aq. NH4Cl (45 mL) was was added and the reaction mixture was extracted with Et2O (3 × 50 mL). The combined organic layers were dried over MgSO4, and concentrated under reduced pressure to afford the title compound as pale yellow oil, an inseparable mixture of (E:Z; 1:5) isomers 4 (5.0 g, 12.2 mmol, 96% (CH3)3) , -4.6 (SiMe2).
(E/Z)-Methyl 6-(2,3-dimethoxy-3-oxoprop-1-en-1-yl)-3-hydroxy-2-methoxybenzoate (17). To a solution of phenoxysilane 16 (340 mg, 0.82 mmol) in THF (3.5 mL) was added TBAF (1 M in THF; 1.05 mL, 1.05 mmol, 1.28 equiv) and the reaction was stirred at 20 C for 30 min before addition of sat. aq. NH4Cl solution (5 mL). The mixture was extracted with Et2O (3 × 20 mL), dried over MgSO4 and filtered before being concentrated under reduced pressure. The residue purified by flash coloumn chromatography (25% EtOAc in petroleum) to give the title compound, an inseparable mixture of (E:Z; 1:5) isomers, 4 as pale yellow oil (238 mg, 97% dissolved in PhMe (0.2 ml) was added MeI (0.1 M in PhMe, 0.5 ml, 50 mol, 0.99 equiv). The reaction was stirred at r.t. for 2 h, at which time TLC analysis indicated complete consumption of the starting material. 2,3-Dihydrofuran (0.38 µl, 0.5 mmol, 10.0 equiv.) was added and the crimp sealed reaction mixture was heated at 130 C for 16 h in a microwave reactor. The reaction mixture was cooled to r.t., diluted with EtOAc (3 mL) and filtered through a short pad of silica (d = 1 cm × h = 0.5 cm). The filtrate was concentrated under reduced S9 pressure and the residue purified by flash column chromatography (25% EtOAc in petrol) to give the title compound 24 clear colourless oil (12.4 mg, 0.033 mmol, 65%). Alternatively, a solution of amine 20 (20 mg, 51 μmol, 1.0 equiv.) was dissolved in 2,3-dihydrofuran (0.10 mL, 6.81 mmol). 
